Abstract. An increasing number of scientists as well as the public discuss the spread of
Introduction
The number of invasive alien species in the flora of Latvia increases from year to year. A lot of such species grow and spread very well in Latvia; as a result, the invasive alien species replace local species and occupy certain habitats. Aggressive alien species that eliminate local species are called invasive species (Bērziņš et al., 2007 ).
An increasing number of scientists as well as the public discuss the spread of invasive alien species that replace local species. According to research investigations, the spread of such species has to be limited and it is necessary to disseminate information on the ways of controlling them.
Invasive alien species are one of the most urgent problems to be addressed to maintain biodiversity in the world (Bioloģiskās daudzveidības…, 1996). Sosnowsky's hogweed (Heracleum sosnowskyi) has been included in Latvia's list of invasive alien species.
The entry of Sosnowsky's hogweed into Latvia dates back to the late 1940s when it was started to be grown as a prospective feed crop on experimental farms. Sosnowsky's hogweed started gradually invading vast territories in semi-natural habitats (Laiviņs, Gavrilova, 2003). Sosnowsky's hogweed is currently present in vast territories in monodominant stands in Latvia (Priede, 2008) .
A strategy for controlling Sosnowsky's hogweed in Latvia has to be based on three key principles: the botany of the plant (its seeds get ripe and the plant dies), government policy (aimed at promoting the management of land and educating the public) and the availability of practical measures (control methods have to be ease to use and efficient) (Bīstamais iebrucējs…, 2013).
The research aim is to assess expert opinions on the application of methods of controlling Sosnowsky's hogweed in Rezekne municipality.
To achieve the aim, the following specific research tasks were set: 1) to describe the situation with the spread of Sosnowsky's hogweed in Rezekne municipality; 2) to identify the most effective methods of control for Sosnowsky's hogweed and their application in Rezekne municipality by employing the expert method.
Hypothesis: land owners and managers in Rezekne municipality choose the most effective or ineffective control methods for Sosnowsky's hogweed.
Research methods used: monographic, descriptive, analysis, synthesis, data grouping and a sociological method -an expert survey/interview. Kendall's W was employed to analyse the extent of agreement among the experts.
The present research is based on research papers, studies, surveys of experts and other information sources.
The research was elaborated with the financial assistance of Rezekne Academy of Technologies provided through a research grant for the "Investigation into the Information Society regarding the Control and Hazards of Sosnowsky's Hogweed in Rezekne Municipality".
Spread of Sosnowsky's hogweed in Rezekne municipality
In the period 2007-2013, according to land surveys, Sosnowsky's hogweed grew in an area of 10640.99 ha in Latvia (Vilcāne, 2013).
According to the local government of Rezekne municipality, land surveyors identified Sosnowsky's hogweed in an area of 84.39 ha in 16 out of 25 rural territories of Rezekne municipality in 2012. The largest area with this plant, 57.38 ha or 66.42% of the total area of the municipality's area with the plant, was identified in Berzgale rural territory (Table 1 ) (Rēzeknes novada…, 2016).
In Rezekne municipality's specially protected natural territories as well as outside these territories Sosnowsky's hogweed negatively influences biodiversity as well as the visual values of its landscape, reducing the esthetical and biological quality of the landscape. The invasion of Sosnowsky's hogweed in Razna National Park, which is located in Rezekne municipality, is mainly observed in unmanaged and abandoned areas as well as in habitats with specially protected species (Tripāne, 2013) . The National Biodiversity Programme refers to Sosnowsky's hogweed as a very expansive species, as it can spread and grow in weedy areas and along roads as well as in natural meadows. According to available research studies on the control of Sosnowsky's hogweed, it is almost impossible to completely eliminate the plant (Bioloģiskās daudzveidības…, 2003).
As Sosnowsky's hogweed spreads, local species are endangered. Hogweed areas are mainly identified in grassland, including natural grassland, which is one of the habitats richest in species in Latvia. The invasion of Sosnowsky's hogweed reduces the quality of habitats and leads to the local elimination of species specific to the habitats, as well as decreases the number of areas with specially protected species (Tripāne, 2013) .
It is possible to limit the spread of Sosnowsky's hogweed in Rezekne municipality only if engaging all land owners and managers; therefore, it is necessary to identify experts' opinions on the most appropriate and efficient control methods for Sosnowsky's hogweed in the municipality.
Results of a survey and interviews of experts regarding control methods for Sosnowsky's hogweed and their application in Rezekne municipality
The survey of experts aimed to identify their opinions on the effectiveness and application of control methods for Sosnowsky's hogweed as well as to assess public awareness of it in Rezekne municipality. The survey involved seven experts of relevant fields. The experts were selected based on their education level (Experts A and D had a master's degree in environmental science and Experts C, D and F had a doctor's degree in biology, geography or agriculture) and professional experience in the agricultural industry (Experts B, F and G) or in environmental protection (Experts D and E).
The experts' replies were evaluated with regard to the extent of agreement among the experts. In the case of direct evaluation of parameters, the agreement was identified by means of Kendall's W (Kendall, 1955) 
where, W -coefficient of concordance n -number of factors to be rated m -number of experts r ij -i-th item's rank given by the j-th expert
The value of the coefficient of concordance may vary within a range of 0≤W≤1; W=0 if there is no agreement among experts and W=1 if all the experts are unanimous. It is assumed that a sufficient value of the coefficient of concordance is W≥0.50, which means that the experts' unanimity is high enough (Kendall, 1955) .
The experts evaluated control methods for Sosnowsky's hogweed on a scale from 1 (the highest rank/place) to 5 (the lowest rank/place). The experts' replies are summarised in Table 2 . The calculated coefficient of concordance W=0.59 indicates that in general the experts were quite unanimous and considered the combined method, chemical control and soil tillage to be the most effective methods to control Sosnowsky's hogweed. Justifying the choice of the combined method as the most effective one for the control of Sosnowsky's hogweed, the experts preferred various combinations of soil tillage, chemical control and biological control. The experts stressed the complexity of control methods for Sosnowsky's hogweed and the individual approach to be applied to their combinations depending on the location of a particular territory.
The experts recommended land owners and managers in Rezekne municipality to use soil tillage, chemical control (application of herbicides), biological control (grazing), the combined method as well as other methods (e.g. moving). However, the experts were almost unanimous (5 out of the 7 experts) in recommending land owners and managers in Rezekne municipality to use the combined method, which once again confirmed the mentioned method's effectiveness in controlling Sosnowsky's hogweed.
It is important to note that a similar survey was conducted in Poland. According to this survey, 81.8% of the experts preferred digging up the plant's root and 78.2% gave preference to disposing its seeds (Olszańka et al., 2016) .
The authors' survey focused also on the experts' opinion about public awareness of Sosnowsky's hogweed. As regards the public awareness of this weed in Rezekne municipality, all the experts agreed or partly agreed with an assertion that the public can recognise Sosnowsky's hogweed in nature (Figure 1 ). The experts believed that the public were well informed about the hazards arising from Sosnowsky's hogweed, as 6 out of the 7 experts or 85.72% agreed or partly agreed with the assertion. Replying to the next assertion regarding whether the public on the whole as well as land owners/managers in particular inform local responsible institutions about the presence of Sosnowsky's hogweed in their or neighbouring territories, the experts' opinions were as follows: partly agree and disagree. This means that the experts believed that land owners/managers often did not inform their local responsible institutions about the presence of Sosnowsky's hogweed in their or neighbouring territories. The experts agreed or partly agreed to an assertion that the public on the whole as well as land owners and managers are interested in controlling Sosnowsky's hogweed.
As regards the skill of land owners and managers to control Sosnowsky's hogweed, the experts only partly agreed (71.43%) and disagreed (28.57%) with an assertion that land owners and managers know how to control Sosnowsky's hogweed. The experts only partly agreed (42.86%) and disagreed (57.14%) that land owners and managers could choose appropriate (effective and efficient) control methods for Sosnowsky's hogweed.
After analysing the experts' replies regarding the public awareness of the presence of Sosnowsky's hogweed in Rezekne municipality, one can conclude that the public on the whole as well as land owners and managers:
 can recognise Sosnowsky's hogweed in nature and are sufficiently informed about hazards arising from it and are interested in controlling this weed;  often do not inform their local responsible institutions about the presence of Sosnowsky's hogweed in their or neighbouring territories;  however, do not know how to control Sosnowsky's hogweed and are not able to choose correct (effective and efficient) control methods. In the experts' opinion on the ways of informing the public about the control of Sosnowsky's hogweed and the hazards that are caused by this plant in Rezekne municipality, the most effective ways are as follows:  meeting professionals in person (meetings, seminars, experience exchange activities etc.);  articles in newspapers and magazines;  other (e.g. billboards next to hogweed stands along roadsides, where people can acquire basic information, Latvian Rural Advisory and Training Centre specialists disseminate information or give oral advice) (Figure 2 ). In Rezekne municipality, in the experts' opinion, a special website on the management of agricultural land, booklets and social networks (facebook.com, twitter.com, draugiem.lv etc.) are the most effective ways to inform the public about the control of Sosnowsky's hogweed and the hazards arising from this plant. Books, which give advice and abundant information, as well as e-mails are the most ineffective ways for informing the public about the mentioned matters, according to the experts. 
